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Preface 
Ravi Bapat, Sujit Kumar Mitra, and Robert Hartwig 
The theory of generalized inverses (or g-inverses) can probably be traced back 
to 1903, when Fredholm used the g-inverse of an integral operator to solve an 
integral equation. Around 1906, E. H. Moore discovered an algebraic formulation 
of the g-inverse of a matrix, but he did not publish it until 1920. In 1936, Von 
Neumann used g-inverses in studies of continuous geometries and regular rings. 
An interesting result of Von Neumann is that any matrix over a given ring (which is 
not necessarily commutative) admits a g-inverse if and only if each element in the 
ring has a g-inverse. In 1955, Kaplansky and Penrose independently showed that 
the Moore-Penrose inverse can also be characterized by four equations which are 
now well known. In the fifties statisticians like C. R. Rao and J. Chipman exploited 
the connection between g-inverses and statistics, particularly least-squares theory, 
which led to significant developments. 
The importance of g-inverses stems from the fact that it is mathematically 
one of the most elegant areas of linear algebra and at the same time it has ap- 
plications in many diverse fields such as statistics, electrical networks, Markov 
chains, mathematical programming, cryptography, and ring theory. Concepts like 
the Moore-Penrose inverse and the group inverse can indeed be introduced to un- 
dergraduates along with other basic concepts like rank and inverse, and will add a 
new dimension to their understanding of linear algebra. 
A one-day meeting on g-inverses was organized at the Indian Statistical In- 
stitute in 1990, while Hartwig was visiting the Institute. The enthusiasm that it 
generated led to the organization of a longer workshop devoted to g-inverses held 
at the same place during 11-16 December 1993. This workshop was organized 
as part of the year-long celebrations to mark the birth centenary of Professor P. 
C. Mahalanobis, the founder of the Indian Statistical Institute. There were about 
fifty participants, and besides India, the countries represented were Canada, China, 
Finland, Germany, Japan, Singapore, Ukraine, and the United States. 
The topics presented in the workshop illustrated the wide scope of research 
within the field of g-inverses. They ranged from classical linear algebra to lin- 
ear programming, Banach algebras, signal processing, linear models, total least 
squares, ring theory, prediction and estimation theory, and semigroups. 
The workshop was well balanced in that no one area dominated the proceed- 
ings. Moreover the various research areas well complemented each other and 
allowed for useful cross-fertilization of ideas. As an example, the concept of “vol- 
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ume” made its simultaneous entry in at least three research areas. After decades 
of neglect, Moore’s original formulae for his inverse and the related concept of 
volume now turn out to be indispensable in such fields as the Moore-Penrose in- 
verse over rings, g-inverses in Banach algebras, and the study of affine mappings 
in linear programming as initiated by Karmarkar. This workshop should perhaps 
be remembered as Moore’s “vindication.” 
The workshop included three short courses on Toeplitz matrices and itera- 
tive least squares, on matrix partial orders, and on the extended matrix Schwarz 
inequality with applications to least squares and econometrics. A round-table dis- 
cussion on the future of generalized inverse and an open problem session were 
also held. 
We take this opportunity to acknowledge the support of the Indian Statistical 
Institute, which hosted the workshop; the Indian Agricultural Statistics Research 
Institute, which made some funds available; the National Science Foundation, 
which assisted with a substantial travel grant, making possible the visits of about 
eight participants from the United States; and the International Linear Algebra 
Society for sponsoring the workshop. We would also like to thank Professors S. 
K. Jain and G. P H. Styan, who, as members of the organizing committee, made a 
valuable contribution. 
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